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PROYTSIOJ^AL SPECIFICATION 

Improvements in the Manufacture of Ethers of Cellulose and- 
Other Carbohydrates. 
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We, HoBACB EiwNiHtei.Br Oxeey, 
Edwahd Boadeu Thomas and John 
Downing,, all subjects of the Kinff of 
Great Britain, of the Works of British 
o Celanese Limited, Spondon, near Derhy, 
do hereby declare the natxtre of this inven- 
tion to be as follows :• — 

This invention relates to improvements 
in the mannfacture of ceUnlose deriva- 
10 tives and particnlarly to improvementB in 
the mannfacture of ethers of cellulose and 
other carbohydrates. 

For certain purposes, for example for 
nse in the mannfacture of sizes, it is desir- 
15 able that ethers of cellulose and other 
carbohydrates, for example starch, should 
not have too high a viscosity ; and in order 
to produce ethers of the low viscosity 
required, it has been proposed either to 
subject iJie carbohydrate material to par- 
tiaL dcCTadation before etherification, for 
example by heating* it with acids or 
alkanisj or to cwrry out the ethmfication 
imder such conditions as to cattse dc^ada- 
tion, for example by the use of high tem- 
peratures ^ Both these methods, however 
have the disadvantage that it is not jjos- 
sible to be certain th&t the product 
eventually obtained will have exactly the 
desired viscosity. 

It has now been discovered that the vis- 
cosity of ethers of carbohy^ates may be 
reduced by subjecting the ethers t£ em- 
selves to a ripening operation in the pre- 
85 sence o£ oxygen or o^er oxidising atmo- 
sphere and an alkali e.g. sodium and 
potassium hydrosades^ tetra - methyl 
ammonium hydroxide and other strong 
organic bases. At ordinary temperatures 
40 the reduction in viscosity proceeds com- 
paratively slowly, so ttiat it is easy to take 
samples at suitable intervals and to inter- 
rupt the ripening process when a product 
of the desired degree of viscosity has been 
45 obtained. 

The ripening operation is preferably 
carried out by allowing an ether which 
has been obtained e.g. by etherification of 
cellulose in the presence of alkali, to stand 
50 in a moist condition while it is still 
impregnated with alkali until the desired 
de^ea of viscosity is* produced. Sthers 
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produced in the absence of alkali, for 
example cellulose ethers obtained hv 
et^enfying ceUulose with ethylene. cadSa 
without a catalyst or in the presence o£ 
an acid as^ catalyst, may be impregsaaied 
with alkali and then allowed to stsmd in a 
moist condition. Eipening may. be 
earned out at ordinary- temperatures, or 
at subnormal or raisea tenmeratues, for 
example, temperatures of 10** C, or less 
Or of 30- or 40 C-, or more, according to- 
the reduction in viscosity required and the- 
rate at which it is desired that it should- 
take place. For example oxyethyl- cellu- 
lose, obtained by oxyalWlatijDLg cellulosic 
material with ethylene chlorhydriu in the 
presence of caustic soda, may be r^ened* 
m a slowly rotating closed vessel iato. 
which air is passed at a. controUiBd rate. Ba- 
as to avoid any over-heating of the ixmss. 

Bipening may also be effected by- allow- 
ing cellulose or other carbohydrate ethers 
imprecated with an oxidising s&ent, e.g. 
potassium permanganate, chlorate or 
nitrate or hydro^n peroxide, to stand^ 
either in an oxidising or a non- rm^Katty g. 
atmosphere. 

The production of the ethers may be 
effected in any suitable mcanimr, for 
example by etheri^^ing cellulose, starciL, 
or other cstrbohydrate materials W3i£^. 
ethylene oxide, ethylene chlbrEydiin., 
glycide or monochlorhydrin. The jirojcirais 85 
may also be emphxyed for the reduct^on^of- 
the viscosity of ethers containing ether 
groups which are free, from hydros^ 
radicles, for example ceDurose etheo^ 
obtained by etherir^ing. ceELuIoHa wiik: 90 
dimethyl sulphate, ethyl chloride: oe Iebbt 
zyl c^oride in the presence o£ caustic 
alkali. It is, however, particuli^r^/ 
valuable in the manufactiae of oxyal^l 
ethers of cellulose and' espjeciHlly in cour 95 
nection with the. ozyaHyl e^era of ceQn,- 
lose obtained hv processes, desssdbed* in.- 
Specifications Wos. 463,aOLr and: 47&^93?.' 

Dated: this 5th, day of- Augusts IfiSB. 

STKPEnEara &. m^lbn:. 

Chartered Patejtt. Agents, 
Celanese.Hou s^Sg ^^S ^g an SqxuQSDei^ 
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GOMPIiETE SPEGIETOATIOI^ 

bnprDvements in Ae Mannfactore of libers of CeDolose and 
Other Carbohydrates 



We, KOBACE PlNNIKtetBr CtaBY, 

Edwahd Boaden Thomas and John 
DowKiKG, all subjects of the King of 
Gbeat Bziiain, of the Works of British 
5 Cdanese Lixoited, Spondon, near Derhy, 
dp hereby declare the nature of this invexL- 
tion and in. what manner the same is to 
he performed, to he paiticnlarly desisrihed 
and ascertained in and by the following 

10 statement : — 

This invention relates to improvements 
in ,the mannfactore of carbohydrate 
derivatives, and particularly to improve- 
ments in Ihe manuf actnre of ethers of 

15 cellnlose and other carbohydrates. 

Por certain purposes, for example for 
use in the manufacture of sLses, it is desir- 
able that ethers of cellulose and other 
carbohydrates^ for example starch, should 

20 i^ot have too high a viscosity ; and in order 
to produce ethers of the low viscosity 
required it has been proposed eitl]^ to 
subject the carbohydrate material to par- 
tial degradation before etherification, for 

25 example by heating it with acids or 
alkalis, or to carry out the etherification 
under such conditions as to cause degrada- 
tion, for example by the use of high tern-- 
peratures. Both these methods, however, 

30 have the disadvantage that it is not pos- 
sible to be certain that tiie product eventu- 
ally obtained will have exactly the desired 
viscosity. 

It has now been discovered that the vis- 

85 coaity of ethers of carbohydrates may be 
reduced by subjecting the ethers them- 
selves to treatment with an agrait contain- 
ing or yielding free oxygen in the pre- 
sence of a base, e.g. sodium or potassium 

40 hydroxide, tetra-methyl ammonium 
hydroxide or other strong organic _ base. . 
This treatment will be referred to in the 
description as a " ripening " operation. 
Preferably the ripening is^ ^ected by sub- 

45 jectin^ ethers in a solid state contain- 
ing a oase to ** aeration ** with air or 
other gaseous medium containing or con- 
sisting of free oxygen, e^. by passing the 
gaseous medium through the ethers or 

50 subjecting them to treatment in a closed 
vessel with the medium under pressure. 
At ordinary temperatures, particularly at 
low pressures, e.g. atmospheric pressure, 
the reduction in viscosity proceeds com- 

65 paratively slowly, so that it is easy to take 
samples at sui^ble^ intervals and to 
i nlerni pt the ripenings process when 
a product of the desired degree 



of viscosity has been obtained. The 
reduction of the viscosity of the 60 
etiiezs is most suitably effected by 
means of ordinary air, but if desired 
oxygen ma^ , as stated above, be employed 
alone or mixed with-vapours, e.g. water 
vapour, and /or with gases other than 65 
nitrogen. The presence of gases which 
react with bases, for example carbon 
dioxide, should however be avoided, and 
when air is employed it is preferably 
freed from carbon dioxide before it is 70 
passed into the vessel containing the 
ether. 

The reduction of viscosity is preferably 
carried out by ripening an ether which 
has been obtained by etherification of eel- 75 
lulose in the presence of a base while it is 
still impregnated with the base and is in 
a moist condition until the desired degree 
of viscosity is produced. Ethers pro- 
duced in the absence of a base for 80 
example^ cellulose ethers obtained by 
ethenfying cellulose with ethylene oxide 
without a catalyst or in the presence of 
an acid as catalyst, may be impregnated 
with a base and then ripened in a^ moist 85 
condition. £.ipening may be carried out 
at ordinary temperatures or at subnormal 
or raised temperatures, for example tem- 
peratures of 10" 0. or less or of 25** C-, 
40° O. or 65** C. or more, according to the 90 
reduction in viscosity required and the 
rate at which it is desired that it should 
take place. For example oxyethyl cellu- 
lose, obtained by oxyaUcylatijig cellulosic 
material with ethylene chlorhydrin in the 95 
presence of caustic soda, may be ripened 
in a slowly rotating closed vessel into 
which air is passed at a controlled rate so 
as to avoid any local over-heating of the 
mass. 

100 

Bipening may be effected at atmo- 
spheric pressure or at pressures below or 
above atmospheric pressure, for example 
at pressures of 2, 5 or 10 atmospheres or 
more. In general, increase of tempera- 105 
ttire and /or of pressui-e accelerates the 
ripening. For example, a cellulose ether 
having originally a viscosity such that a 
2% aqueous solution has a specific vis- 
cosity as defined below of 27 at 20*' C, 110 
may require about 100 hours ripening at 
atmospheric pressure and temperature in 
order to yield a product giving an aque- 
ous solution having the same specific vis- 
cosity^ when present in a concentration of 115 
about 12% and about 2Q0 hours ripening 
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^der jflie sante con£tioBB to yield a pro- 
duct £^vin^a solniioa of tke samQ specific 
Tucraity when present in. a conceixtration 
of about 17 to 18%, wiereas products of 
5 mmilar viscoaitiea may be obtained from a 
sunilar cellxilose ether, wben ripening at 
40 to 50° 0. under a pressure of 40 to 50 
poimds per square inch, with ripening 
periods of about 8 hours and 20 hours 

10 respeciiTely. 

Bipening may for example be continued 
until a product is obtained which yields 
an aqueous solution having a specific vis- 
cosity as defined below of 20 to 30 when 

15 present in a concentraticm of about 4% or 
nntil the product yields an aqueous solu- 
tion of the above viscosity ^woien present 
m a concentration of about 15%. The pro- 
ducts of higher viscosity are very snitable 

20 as thickeners for printing pastes, while 
the lower viscosity products may be used 
as sizes. 

The specific viscosiiy of the aqueous 
solution is given by the formula-^ 
. 26 where , 

is the nnmber of seconds required for 
a ^ven volume of the solution at 20' C. 
to flow through a given capillary tube; 
is the number of seconds for an equal 

80 volume of water at 0" O, ; 

d ia the density of the solution in grams 
per cubic centimetre. 

The production of the ethers may be 
effected in any suitable manner, for 

85 example by etherifying cellulose, starch, 
or other carbohydrate materials with 
™yleue oxide, ethylraie chlorhydrin, 
glycide or monochlorhydrin. The process 
may also be employed for the reduction of 

40 the vascosi^ of ethers containing ether 
groups which are free from hydroocy 
radicles, for example cellulose ethers 
obtained by etherising cellulose with 
dimethyl sulphate, ethyl chloride or ben- 

46 eyl chloride in the presence of caustic 
alkali. It is, however, particularly 
'valuable in the manufacture of oxyaUgrl 
etheza of cellulose and especially in con- 
nection with the ozyalkyl ethers of cellu- 

60 lose obtained by processes described in 
Specifications ifos. 463,817 and 473,975. 

Thus, for example, the process of the 
present invention may be applied to oacy- 
alkyl ethers of cellulose which have been 

65 obtained by impregnatiiLp cellulose with 
a 10 to 16% aqueous s^tion of a base 
centrifuging, removing water by treat- 
ment unuer reduced OTessnre as aescribed 
in Specification 'No. 473,975 until the pro- 

60 portion of water is about 40 to 50% of^ the 
weiffht of the mass, and then etherifying 
with etbylene oxide or other suitable oxy- 
alhylating agent^ presfbrably under 
T^duoed iKresBore. 
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The following Examples iUustrate the 
invention but are not to be regarded as 
TiTOiiiiT^^ it: — 

ExAMPIiB 1, 
An oxyethyl cellulose in a granular 
form obtained^ for example, bv the pro- 
cess describedin Specification ifo. 473,976 
which contains about 13% of its weight of 
sodiiun hydroxide and about 30% of its 
weight of water is kept in motion in a 
rotary vessel at ordinary temperature 
while a slow current of air free from car- 
bon dioxide is passed through. The 
progress of the ripening is determined by 
withdrawing samples fiom time to time, 
dissolving them in water, neutralising, 
for example with hydrochloric acid, and 
determining the viscosity. When a pro- 
duct of the desired viscosity has been 
obtained the operation is stopped and the 
product may be dissolved in water and the 
solution neutralised, e.g. with acetic or 
bone acid 

BXAMPIJB 2. 

An oxyethyl cellulose in a granular 
form is ripened in a manner similar to 
that described in the previous Example 
with the exception that the temperature 
is maintained at 40 to 50* 0. and the air 
pressure is 3 to 4 atmospheres. Under 
tiiese conditions the rate of ripening is 
considerably increased, for example it 
may be 8 to 12 times as rapid. 

SOTing now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 100 
be performed, we declare that what we 
claim is : — 

1. Process for reducing the viscosity of 
ethers of carbohydrates, which comprises 
subjecting them to treatment with an 105 
agent containing or yielding free oxygen 

in the presence of a base. 

2. Process for reducing the viscosity of 
cellulose ethers, which comprises subject- 
ing them to treatment with an agent cau' HQ 
taming or yielding free oxygen in the 
presence of a base. 

3. Process according to Claim 1 or 2, 
wherein the base is sodium or potassium 
hydroxide.- ii5 

4. Process accordin|^ to any of the pre- 
ceding claims, wherem the ethers are in 
the solid state. 

5. Process according to any of the pre- 
ceding claims, wherein the ethers which 120 
are treated are oxyalkyl ethers, 

6. ProceES according to any of Claims 1 
to 4, wherein the ethers which are treated 
are oxyethyl ethers. 

7. Process according to any of the pre- 125 
ceding claims, wherein the treatment is 
effected at a temperature between 25^ C 
and 65" 0. 

8. Process according tp any of the pr^* 
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ceding' claims, wlterein. the treabuent is 
e&cted hx subjecting an. etlier contaiamg 
a base to aeration with a gaseons mediiim 
containing or consistuig of free oxygen. 
5 9. Process according to Claim 8, where- 
in the treatment is eSected by passing a 
cozrent of air or other osygen containinnr 
gas through the ether in a granular form. 

10. Process according to Claim 8 or 9> 
10 wherein the gaseous me^nm is under 

super-atmospheric pressure. 

11. Process according to Claim 10, 
wherein the pressure is at least 2 atmo- 
spheres. 

15 12. Process according to anv of the pre- 
ceding claims, wherein the ether has been 
obtained by the etherrfication of alkali- 
containing carbohydrate, obtained by 



impregnating carbohydrate material with 
an aqueous solution of rHU^ti^' alkali and 20 
concentrating the alkali on the material 
under reduced pressure until the water- 
content of Ulb mass is about 40% of the 
total weight of the mass. 

13. Process for reducing the viscosity of 25 
ethers of carbohydrates substantially as 
hereinbefore described. 

14. Ethers of cellulose and other carbo- 
hydrates when obtained by any of the pro- 
cesses hereinbefore described and claimed. 30 
or by their obvious chemical equivalents. 

Dated this 28th day of June, 1937. 
STEPHElSfS & AliLEN- 
Chartered Patent Agente^ 
Celanese House, 22&23, Hanover Square. 
London, W.l. 



t^amington Spa : Fttnted for His Maiesty*8 Stetianeiy Office. ^7 the ODmier Press.— 1838. 
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